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57) ABSTRACT

A back light device for use in a liquid crystal display device,
which includes: at least one lamp; a light guide plate for
guiding light emitting from the lamp; a diffusing sheet for
diffusing light emitting from the light guide plate; at least
one prism sheet located on the diffusing sheet, concentrating
light; a protecting sheet located on the prism sheet; and a
reflector located under the light guide plate, reflecting light
directing downward the light guide plate. At least one of an
edge portion of the diffusing sheet adjacent to the lamp, an
edge portion of the protecting sheet adjacent to the lamp, and
the reflector includes a printing portion made of colorless
ink containing a light scattering agent.

17 Claims, 3 Drawing Sheets
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BACKLIGHT DEVICE COMPRISING A
PRINTING PORTION MADE OF
COLORLESS INK FOR PREVENTING A
BRIGHT LINE AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

CROSS REFERENCE

This application claims the benefit of Korean Patent
Application No. 99-65036, filed on Dec. 29, 1999, under 35
U.S.C. § 119, the entirety of which is hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
(LCD) device, and more particularly, to a back light device
for use in a LCD device.

2. Description of Related Art

Liquid crystal display (LCD) devices are in wide use as
display devices capable of having reduced weight, size and
thickness. Of these, active matrix LCD devices, in which
thin film transistors (TFTs) and pixel electrodes are arranged
in the form of a matrix, have been widely used due to high
resolution and excellent performance in implementing mov-
ing images.

FIG. 11is a cross-sectional view illustrating a liquid crystal
panel of a typical active matrix LCD device. As shown in
FIG. 1, the liquid crystal panel 20 includes lower and upper
substrates 2 and 4 with a liquid crystal layer 10 interposed
therebetween. The lower substrate 2 is divided into two
regions: a region S; and a region P. TFTs are arranged on the
region S as a switching element, and pixel electrodes 14 are
arranged on the pixel region P. The upper substrate 4
includes a color filter 8 and a common electrode 12. Through
the pixel electrode 14 and the common electrode 12, volt-
ages are applied to the liquid crystal layer 10. In order to
prevent a leakage of the liquid crystal, edge portions of the
two substrate 2 and 4 are sealed by a sealant 6. The TFT
receives signals from an external drive integrated circuit
(IC) to drive the pixel electrode 14.

Such LCD devices are divided into transmissive LCD
devices and reflective LCD devices. The transmissive LCD
device includes a back light device for providing the liquid
crystal panel 20 with light.

FIG. 2 is a schematic view illustrating a conventional
transmissive LCD device having a back light device. As
shown in FIG. 2, light generated from the back light device
30 directs toward the liquid crystal panel 20.

However, part of light generated from the back light
device 30 1s reflected from an edge portion “A” of a bottom
surface of the liquid crystal panel 20, and reflected light
causes a constructive interference along with light generated
from the back light device. As a result, a portion “B” of the
back light device 30 is relatively stronger in brightness than
other portions around the portion “B”, whereby a bright line
occurs along a dot line on an active area, i.e., a screen. In
general, a bright line may occur even when a gap between
a lamp housing and a light guide plate does not exist. This
is the result of light that directs inward from the light guide
plate does not conduct a total reflection and does not form
a uniform light distribution before emitting from the light
guide plate.

In order to prevent a bright line, several conventional
solutions have been introduced. FIG. 3 shows one of con-
ventional solutions to prevent a bright line. As shown in FIG.

10

15

20

25

30

35

40

45

50

55

60

65

2

3, a black pad 40 is formed along an edge portion of the top
surface of the back light device 30. However, such a solution
is very difficult to work. In addition, when an assembly error
occurs between the liquid crystal panel 20 and either of the
back light device 30 and the black pad 40, inferiorities result
such as a bright line, a light leakage, and a covering of an
edge portion of an active area. For example, when the black
pad 40a is located outside a proper location, a bright line
occurs along a dot line. Further, when the black pad 405 is
located inside a proper location, the black pad 405 covers an
active area.

FIG. 4 shows another solution to prevent a bright line
according to the conventional art. As shown in FIG. 4. the
back light device includes a lamp 31 as a light source. A
lamp housing 39 surrounds most of the lamp 31. A lamp
reflector 32 is located inside of the lamp housing 39. A light
guide plate 33 is located adjacent to the lamp 31. Light
emitted from the lamp 31 directs toward the liquid crystal
panel (not shown) through the light guide plate 33. The light
guide plate 33 has a plurality of patterns 33a (for example,
a dot pattern) on its bottom surface. The patterns 33a are
formed by a printing, a V-cut, molding or the like. A plurality
of sheets are stacked on the light guide plate 33: a diffusing
sheet 35; two prism sheets 36 and 37; and a protecting sheet
38. A reflector 34 is located under the light guide plate 33.
On the reflector 34, a printing portion 34a is formed to
prevent a bright line that comes from light incident to an
upper or a lower surface of the light guide plate 33 other than
an emitting portion of the light guide plate 34. The printing
portion 34a is colored by mixing colors and a certain pattern
of a gray scale.

However, the printing portion 34a of the reflector 34 may
lower the brightness. Further, a brightness deviation may
occur due to a variation of a printing portion size and an ink
color, an assembly error, and a fluctuation of the reflector.

For the foregoing reasons, there is a need for a back light
device that prevents a bright line and a liquid crystal display
device having the same.

SUMMARY OF THE INVENTION

To overcome the problems described above, a preferred
embodiment of the present invention provide back light
device that prevents a bright line and a liquid crystal display
device having the same.

In order to achieve the above object, the preferred
embodiments of the present invention provide a back light
device for used in a liquid display device, including: at least
one lamp; a light guide plate for guiding light emitting from
the lamp; a diffusing sheet for diffusing light emitting from
the light guide plate; at least one prism sheet located on the
diffusing sheet, concentrating light; a protecting sheet
located on the prism sheet; a reflector located under the light
guide plate, reflecting light directing downward from the
light guide plate, wherein at least one of an edge portion of
the diffusing sheet adjacent to the lamp, an edge portion of
the protecting sheet adjacent to the lamp, and the reflector
includes a printing portion made of colorless ink containing
a light scattering agent.

The preferred embodiments of the present invention fur-
ther provide a liquid crystal display device, including: a
liquid crystal panel including two substrates with a liquid
crystal layer interposed therebetween; a back light device
including: a) at least one lamp; b) a light guide plate for
guiding light emitting from the lamp; c) a diffusing sheet for
diffusing light emitting from the light guide plate; d) at least
one prism sheet located on the diffusing sheet, concentrating
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light; e) a protecting sheet located on the prism sheet; f) a
reflector located under the light guide plate, reflecting light
directing downward the light guide plate, wherein at least
one of an edge portion of the diffusing sheet adjacent to the
lamp, an edge portion of the protecting sheet adjacent to the
lamp, and the reflector includes a printing portion made of
colorless ink containing a light scattering agent.

There are two lamps.

Using the back light device for use in the transmissive
LCD device according to the present invention, a bright line
is prevented, thereby improving a brightness.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion and the advantages thereof, reference is now made to
the following descriptions taken in conjunction with the
accompanying drawings, in which like reference numerals
denote like parts, and in which:

FIG. 11is a cross-sectional view illustrating a liquid crystal
panel of an active matrix liquid crystal display (LCD) device
according to a conventional art;

FIG. 2 is a schematic view illustrating a transmissive LCD
device according to the conventional art;

FIG. 3 shows one solution to prevent a bright light
according to the conventional art;

FIG. 4 shows another solution to prevent a bright light
according to the conventional art;

FIG. 5 is a schematic view illustrating a back light device
for use in a transmissive liquid crystal display (LCD) device
according to a first preferred embodiment of the present
mvention;

FIG. 6 is a schematic view illustrating a back light device
for use in a transmissive liquid crystal display (LCD) device
according to a second preferred embodiment of the present
invention; and

FIG. 7 is a schematic view illustrating a back light device
for use in a transmissive liquid crystal display (LCD) device
according to a third preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Reference will now be made in detail to preferred
embodiments of the present invention, example of which is
illustrated in the accompanying drawings.

FIG. 5 is a schematic view illustrating a back light device
for use in a transmissive liquid crystal display (LCD) device
according to a first preferred embodiment of the present
invention. As shown in FIG. 5, the back light device includes
a lamp 31 as a light source. At this point, in the case of
large-sized LCD devices, at least two lamps may be
arranged. A lamp housing 39 surrounds most part of the
lamp 31. A lamp reflector 32 is located inside of the lamp
housing 39. A light guide plate 33 is located adjacent to the
lamp 31. Light emitted from the lamp 31 directs toward the
liquid crystal panel (not shown) through the light guide plate
33. The light guide plate 33 has a plurality of patterns 33«
(for example, a dot pattern) on its bottom surface. The
patterns 33a are formed by a printing, a V-cut, molding or
the like. A plurality of sheets are stacked on the light guide
plate 33: a diffusing sheet 35; two prism sheets 36 and 37,
and a protecting sheet 38. A reflector 34 is located under the
light guide plate 33. A printing portion 50 is formed on a
surface of the reflector 34.
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The printing portion 50 is made of colorless ink contain-
ing a light scattering agent. As a result, light reflected from
the reflector 34 is scattered, thereby preventing light from
being concentrated at a certain portion. Therefore, a bright
line is prevented, leading to a high brightness.

FIG. 6 is a schematic view illustrating a back light device
for use in a transmissive LCD device according to a second
preferred embodiment of the present invention. As shown in
FIG. 6, the back light device includes a lamp 31 as a light
source. At this point, in the case of large-sized LCD devices,
at least two lamps may be arranged. A lamp housing 39
surrounds most part of the lamp 31. A lamp reflector 32 is
located inside of the lamp housing 39. A light guide plate 33
is located adjacent to the lamp 31. Light emitted from the
lamp 31 directs toward the liquid crystal panel (not shown)
through the light guide plate 33. The light guide plate 33 has
a plurality of patterns 33a (for example, a dot pattern) on its
bottom surface. The patterns 33a are formed by a printing,
a V-cut, molding or the like. A plurality of sheets are stacked
on the light guide plate 33: a diffusing sheet 35; two prism
sheets 36 and 37; and a protecting sheet 38. A reflector 34
is located under the light guide plate 33.

At this time, the diffusing sheet 35 includes a printing
portion 50 at its edge portion adjacent to the lamp 31. The
printing portion 50 is made of colorless ink containing a
light scattering agent. As a result, even thought light
reflected from a bottom surface of the liquid crystal panel
(not shown) causes a constructive interference together with
light emitting from the lamp 31, light is scattered due to the
printing portion 50 so that light is not concentrated at a
certain portion, thereby preventing a bright line. Further,
brightness is improved.

FIG. 7 is a schematic view illustrating a back light device
for use in a transmissive LCD device according to a third
preferred embodiment of the present invention. As shown in
FIG. 7, the back light device includes a lamp 31 as a light
source. At this point, in case of large-sized LCD devices, at
lease two lamps may be arranged. A lamp housing 39
surrounds most part of the lamp 31. A lamp reflector 32 is
located inside of the lamp housing 39. A light guide plate 33
is located adjacent to the lamp 31. Light emitted from the
lamp 31 directs toward the liquid crystal panel (not shown)
through the light guide plate 33. The light guide plate 33 has
a plurality of patterns 33a (for example, a dot pattern) on its
bottom surface. The patterns 33a are formed by a printing,
a V-cut, molding or the like. A plurality of sheets are stacked
on the light guide plate 33: a diffusing sheet 35; two prism
sheets 36 and 37; and a protecting sheet 38. A reflector 34
is located under the light guide plate 33.

At this time, the protecting sheet 38 includes a printing
portion 50 at its edge portion adjacent to the lamp 31. The
printing portion 50 is made of colorless ink containing a
light scattering agent. As a result, even thought light
reflected from a bottom surface of the liquid crystal panel
(not shown) causes a constructive interference together with
light emitting from the lamp 31, light is scattered due to the
printing portion 50 so that light is not concentrated at a
certain portion, thereby preventing a bright line. Further a
brightness is improved.

In the preferred embodiments of the present invention, the
printing portion 50 is located on either of top and bottom
surfaces of each sheet.

As described herein before, using the back light device for
use in the transmissive LCD device according to the present
invention, a bright line is prevented, thereby improving a
brightness.
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While the invention has been particularly shown and
described with reference to first preferred embodiment s
thereof, it will be understood by those skilled in the art that
the foregoing and other changes in form and details may be
made therein without departing from the spirit and scope of
the invention.

What is claimed is:

1. A back light device for use in a liquid crystal display
device, comprising:

at least one lamp;

a light guide plate for guiding light emitting from the

lamp;

a diffusing sheet for diffusing light emitting from the light

guide plate;

at least one prism sheet located on the diffusing sheet,

concentrating light;
a protecting sheet located on the prism sheet; and
a reflector located under the light guide plate, reflecting
light directing downward the light guide plate,

wherein at least one of an entire edge portion of the
diffusing sheet adjacent to the lamp, an entire edge
portion of the protecting sheet adjacent to the lamp, or
an entire edge portion of the reflector includes a print-
ing portion made of colorless ink containing a light
scattering agent such that light reflected from a bottom
surface of the display device that causes constructive
interference with light emitting from the lamp is scat-
tered thereby preventing a bright line on the display
device and the printing portion is formed as a single
body.

2. The back light device of claim 1, wherein the at least
one lamp includes two lamps.

3. The backlight device of claim 1, wherein the light guide
plate has a plurality of patterns.

4. The back light device of claim 3, wherein the patterns
are dots.

5. A liquid crystal display device, comprising:

a liquid crystal panel including two substrates with a

liquid crystal layer interposed therebetween; and

a back light device including:

a) at least one lamp;

b) a light guide plate for guiding light emitting from the

lamp;

¢) a diffusing sheet for diffusing light emitting from the

light guide plate;

d) at least one prism sheet located on the diffusing sheet,

concentrating light;
e) a protecting sheet located on the prism sheet; and
1) a reflector located under the light guide plate, reflecting
light directing downward the light guide plate,

wherein at least one of an entire edge portion of the
diffusing sheet adjacent to the lamp, an entire edge
portion of the protecting sheet adjacent to the lamp, or
an entire edge portion of the reflector includes a print-
ing portion made of colorless ink containing a light
scattering agent such that light reflected from a bottom
surface of the display device that causes constructive
interference with light emitting from the lamp is scat-
tered thereby preventing a bright line on the display
device and the printing portion is formed as a single
body.

6. The display device of claim 5, wherein the at least one
lamp includes two lamps.

7. The display device of claim 5, wherein the light guide
has a plurality of patterns.

8. The display device of claim 7, wherein the patterns are
dots.
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9. A back light device for use in a liquid crystal display

device, comprising:

at least one lamp;

a light guide plate for guiding light emitting from the
lamp;

a diffusing sheet for diffusing light emitting from the light
guide plate;

at least one prism sheet located on the diffusing sheet,
concentrating light;

a protecting sheet located on the prism sheet; and

a reflector located under the light guide plate, reflecting
light directing downward the light guide plate,

wherein at least one of an entire edge portion of the
protecting sheet adjacent to the lamp or an entire edge
portion of the reflector includes a printing portion made
of colorless ink containing a light scattering agent such
that light reflected from a bottom surface of the display
device that causes constructive interference with light
emitting from the lamp is scattered thereby preventing
a bright line on the display device and the printing
portion is formed as a single body.

10. The back light device of claim 9, wherein the at least

one lamp includes two lamps.

11. The backlight device of claim 9, wherein the light

guide plate has a plurality of patterns.

12. The back light device of claim 11, wherein the patterns

are dots.

13. A liquid crystal display device, comprising:

a liquid crystal panel including two substrates with a
liquid crystal layer interposed therebetween; and

a back light device including:

a) at least one lamp;

b) a light guide plate for guiding light emitting from the
lamp;

¢) a diffusing sheet for diffusing light emitting from the
light guide plate;

d) at least one prism sheet located on the diffusing sheet,
concentrating light;

e) a protecting sheet located on the prism sheet; and

1) a reflector located under the light guide plate, reflecting
light directing downward the light guide plate,

wherein at least one of an entire edge portion of the
protecting sheet adjacent to the lamp or an entire edge
portion of the reflector includes a printing portion made
of colorless ink containing a light scattering agent such
that light reflected from a bottom surface of the display
device that causes constructive interference with light
emitting from the lamp is scattered thereby preventing
a bright line on the display device and the printing
portion is formed as a single body.

14. The display device of claim 13, wherein the at least

one lamp includes two lamps.

15. The display device of claim 13, wherein the light

guide has a plurality of patterns.

16. The display device of claim 15, wherein the patterns

are dots.

17. A back light device for use in a liquid crystal display

device, comprising:

at least one lamp;

a light guide plate for guiding light emitting from the
lamp;

a diffusing sheet for diffusing light emitting from the light
guide plate;

at least one prism sheet located on the diffusing sheet,
concentrating light;

a protecting sheet located on the prism sheet;
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a reflector located under the light guide plate, reflecting surface of the display device that causes constructive
light directing downward the light guide plate, interference with light emitting from the lamp is scat-
wherein at least one of an entire edge portion of the tered thereby preventing a bright line on the display
diffusing sheet adjacent to the lamp, an entire edge device, and
portion of the protecting sheet adjacent to the lamp, or 5 wherein the printing portion is formed as a single body
an entire edge portion of the reflector includes a print- having a convex and concave surface topology.

ing portion made of colorless ink containing a light
scattering agent such that light reflected from a bottom 0% % % %
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