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BACKLIGHT UNIT AND LCD HAVING THE
SAME

TECHNICAL FIELD

[0001] The present invention relates to a backlight unit and
a liquid crystal display (LCD) device having the same.

BACKGROUND ART

[0002] A cathode ray tube (CRT) has been widely used as
one of display devices for displaying image data on a screen.
However, the CRT has been inconvenient for use because it
has a large volume and a heavy weight for its display area.
[0003] A thin flat display device, which has a slim profile
and a large display area and thus can be used conveniently
anywhere, has been developed and is gradually replacing the
CRT.

[0004] A liquid crystal display device (LCD) is driven
using characteristics of liquid crystals, optical anisotropy and
polarization. Since liquid crystal molecules are long and thin,
the alignment of liquid crystal molecules has directivity. The
alignment direction of the molecules may be controlled by
artificially applying electric field to liquid crystals. Therefore,
light can be transmitted or blocked according to the direction
alignment of the liquid crystal molecules through the optical
anisotropy of liquid crystals to display a color and an image.
[0005] Since the above-described LCD device cannot emit
light in itself, it displays an image using light provided from
the outside or a backlight unit.

[0006] FIG.1is a schematic view of a related art backlight
unit.
[0007] Referring to FIG. 1, the related art backlight unit

includes a light guide plate 10, a printed circuit board (PCB)
20, and a light-emitting unit 30. The PCB 20 may be a flexible
PCB (FPCB). Also, the light-emitting unit 30 may be a light-
emitting device such as a light-emitting diode (LED).
[0008] Thelight-emitting unit 30 is horizontally aligned on
the same line ofa light-incident part of the light guide plate 10
to provide light onto the light guide plate 10. The light-
emitting unit 30 is horizontally arranged on the PCB 20 and
can be mounted using surface mount technology (SMT). In
the case where the PCB 20 is realized using an FPCB, the
FPCB may be attached on the light-incident part of the light
guide plate 10 using an adhesive member such as a double-
sided tape.

[0009] Brightness of light emitted from the light-emitting
unit 30 changes depending on an angle at which the light
propagates. An angle at which brightness of light reduces to
50% of the brightness at the center of the light-emitting unit
30 is called a half luminance angle. The half luminance angle
is generally about +60° from a central line of the light-emit-
ting unit 30. 0 in FIG. 1 illustrates light propagates from the
light-emitting unit 30 according to the half luminance angle.
As described above, different amounts of light are provided
via the light guide plate 10 depending on a region of the light
guide plate 10. A dark portion 13 can be formed at a region to
which light is incident from the light-emitting unit 30.
[0010] Meanwhile, the above-described backlight unit can
be applied to an image display device such as an LCD device.
Reference numeral 11 in FIG. 1 denotes an image display
region of an image display device. As described above, in the
case where the dark portion 13 exists inside the image display
region 11, there is a problem that brightness of supplied light
is not uniform depending on a region where an image is
displayed, resulting in reduction of image quality of an image
displayed on an image display device.
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[0011] Meanwhile, the number of light-emitting units 30
provided to a backlight unit can be increased in order to
increase brightness of an image display device such as an
LCD device. However, since the light-emitting units 30 are
aligned in a line at a light-incident part of the light guide plate
10, the number of light-emitting units 30 that can be formed
is limited by limitation of the length of the light-incident part
of the light guide plate 10.

[0012] Accordingly, a study is under progress to supply
uniform light of high brightness over an entire region of a
backlight unit.

DISCLOSURE OF INVENTION

Technical Problem

[0013] An embodiment of the present invention provides a
backlight unit and an LCD device having the same, capable of
supplying uniform light of high brightness.

[0014] An embodiment of the present invention provides a
mobile communication terminal having a backlight unit for
supplying uniform light of high brightness to display an
image of high quality.

Technical Solution

[0015] An embodiment of the present invention provides a
backlight unit comprising: a light guide plate; a plurality of
light-emitting units for providing light onto the light guide
plate; and a printed circuit board on which the plurality of
light-emitting units are formed in a plurality of lines.

[0016] An embodiment of the present invention provides a
liquid crystal display device comprising: a backlight umt
including a light guide plate, a plurality of light-emitting units
for providing light onto the light guide plate, and a printed
circuit board on which the plurality of light-emitting units are
formed in a plurality of lines; and a liquid crystal panel for
receiving light from the backlight unit.

[0017] An embodiment of the present invention provides a
mobile communication terminal comprising: a backlight unit
including a light guide plate, a plurality of light-emitting units
for providing light onto the light guide plate, and a printed
circuit board on which the plurality of light-emitting units are
formed in a plurality of lines; a liquid crystal panel for receiv-
ing light from the backlight unit; a communicating element
for communicating with an outside; and a control unit for
controlling the backlight unit, the liquid crystal panel, and the
communicating element.

Advantageous Effects

[0018] According to the embodiments of the present inven-
tion, it is possible to provide a backlight unit and an LCD
device having the same, capable of supplying uniform light of
high brightness.

[0019] Also, according to the embodiments of the present
invention, it is possible to provide a mobile communication
terminal having a backlight unit for supplying uniform light
of high brightness to display an image of high quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic view of arelated art backlight
unit;
[0021] FIG. 2isa view illustrating a backlight unit accord-

ing to an embodiment of the present invention; and
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[0022] FIG. 3isa view illustrating a backlight unit accord-
ing to another embodiment of the present invention.

MODE FOR THE INVENTION

[0023] 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.

[0024] FIG.2isa view illustrating a backlight unit accord-
ing to an embodiment of the present invention.

[0025] Referring to FIG. 2, the backlight unit includes a
light guide plate 110, a printed circuit board (PCB) 120, and
alight-emitting unit 130. The PCB 120 may be a flexible PCB
(FPCB). Also, the light-emitting unit 130 may be a light-
emitting device such as a light-emitting diode (LED).
[0026] The light-emitting unit 130 can be mounted on the
PCB 120 using surface mount technology (SMT). In the case
where the PCB 120 is realized using an FPCB, the FPCB may
be attached on the light-incident part of the light guide plate
110 using an adhesive member such as a double-sided tape.
[0027] The light-emitting unit 130 can be mounted in a
plurality of lines on the PCB 120. FIG. 2 illustrates an
example where the light-emitting unit 130 are aligned and
mounted in two lines. Also, the light-emitting unit 130 may be
arranged in zigzags, and an overlapping region can be con-
trolled by differing alignment angles of the light-emitting unit
130 such that direction of emitted light is not the same.
[0028] Referring to FIG. 2, in the backlight unit according
to an embodiment of the present invention, light-emitting
units 130 are aligned in a plurality of lines when formed to
correspond to light-incident parts of the light guide plate 110.
That is, all of the light-emitting units 130 are not located at the
same distance from the light-incident parts of the light guide
plate 110. Some of the light-emitting units 130 are formed to
be located at a close distance from the light-incident parts of
the light guide plate 110, and others of the light-emitting units
130 are formed to be located at a relatively long distance from
the light-incident parts of the light guide plate 110.

[0029] Brightness of light emitted from the light-emitting
unit 130 changes depending on an angle at which the light
propagates. An angle at which brightness of light reduces to
50% of the brightness at the center of the light-emitting unit
130 is called a half luminance angle. The half luminance
angle is generally about +60° from a central line of the light-
emitting unit 130. FIG. 2 illustrates light propagates from the
light-emitting unit 130 according to the half luminance angle.
As described above, different amounts of light are provided
via the light guide plate 110 depending on a region of the light
guide plate 110. A dark portion 113 formed at a region to
which light is incident from the light-emitting unit 130
reduces much compared to the related art backlight unit illus-
trated in FIG. 1.

[0030] The above-described backlight unit can be applied
to an image display device such as an LCD device. Reference
numeral 111 in FIG. 2 denotes an image display region of an
image display device. As described above, in the case where
the dark portion 113 exists inside the image display region
111, there is a problem that brightness of supplied light is not
uniform depending on a region where an image is displayed,
resulting in reduction of image quality of an image displayed
on animage display device. According to the backlight unit of
the embodiment of the present invention, the dark portion 113
can be reduced, and therefore, image quality reduction can be
prevented in an image display device to which the backlight
unit according to an embodiment of the present invention is
applied.

[0031] As described above, in the backlight unit according
to an embodiment of the present invention, a plurality of
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light-emitting units 130 are aligned and mounted in a plural-
ity of lines, notin aline. Accordingly, the dark portion 113 can
be moved to a portion outside the image display region 111,
and the size of the dark portion 113 can be reduced.

[0032] Also, since the light-emitting units 130 are formed
in the plurality of lines, the length limitation of the light-
incident parts of the light guide plate 110 can be overcome
and more light-emitting units can be mounted. Accordingly,
brightness of light provided from the backlight unit can be
improved even more.

[0033] Meanwhile, in a backlight unit according to another
embodiment of the present invention, a plurality of light-
emitting units are formed in a plurality of lines such that the
light-emitting units formed in different lines can overlap each
other as illustrated in FIG. 3. FIG. 3 is a view illustrating the
backlight unit according to another embodiment of the
present invention.

[0034] Referring to FIG. 3, the backlight unit includes a
light guide plate 210, a printed circuit board (PCB) 220, and
alight-emitting unit 230. The PCB 220 may be a flexible PCB
(FPCB). Also, the light-emitting unit 230 may be a light-
emitting device such as a light-emitting diode (LED).

[0035] The light-emitting unit 230 can be mounted on the
PCB 220 using surface mount technology (SMT). In the case
where the PCB 220 is realized using an FPCB, the FPCB may
be attached on the light-incident part of the light guide plate
210 using an adhesive member such as a double-sided tape.

[0036] Referring to FIG. 3, in the backlight unit according
to another embodiment of the present invention, the light-
emitting units 230 located in different lines are formed to
overlap each other with respect to a direction of the light-
incident parts of the light guide plate 210, so that a dark
portion 123 can be prevented from being generated inside an
image display region 211. Therefore, an image display device
to which a backlight unit according to another embodiment of
the present invention can supply uniform light over an entire
range of an image display region, and provide a high quality
image.

[0037] Also, referring to FIG. 3, in the backlight unit
according to another embodiment of the present invention,
the shape of the light guide plate 210 is modified. The light
guide plate 110 illustrated in FIG. 2 has the line-shaped
light-incident part of the light guide plate 210, but light-
incident parts of the light guide plate 210 illustrated in FIG. 3
are not formed in a straight line shape. That is, the light-
incident parts of the light guide plate 210 have a irregular
shape such as a height difference. This irregular shape allows
all of the light-incident parts of the light guide plate 210 to be
closely attached to the light-emitting units 230. Therefore,
light emitted from the light-emitting units 230 can be more
efficiently incident on the light guide plate 210, and bright-
ness of light provided via the light guide plate 210 can be
improved on the whole.

[0038] The above-described backlight unit can be applied
to an image display device such as aLCD device, and supplies
uniform light of high brightness to a LCD panel to display a
high quality image.

[0039] Meanwhile, the above-described backlight unit or
LCD device can be applied to a mobile communication ter-
minal and may be used in realizing a thin mobile communi-
cation terminal. A mobile communication terminal according
to the embodiment includes a communication element for
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communicating with the outside, and a control unit for con-
trolling the communication element and the backlight unit or
the LCD device.

INDUSTRIAL APPLICABILITY

[0040] As described above, a backlight unit and an LCD
device having the same according to the embodiments of the
present invention have an advantage of supplying uniform
light of high brightness.

[0041] Also, a mobile communication terminal according
to the embodiments of the present invention has a backlight
unit for supplying uniform light of high brightness to display
an image of high quality.

[0042] Although the preferred embodiments of the present
invention have been disclosed for illustrative purpose, those
skilled in the art will appreciate that various modifications,
additions and substitutions can be made without departing
from the scope and spirit of the invention as defined in the
accompanying claims.

1. A backlight unit comprising:

a light guide plate;

a plurality of light-emitting units for providing light onto
the light guide plate; and

a printed circuit board on which light emitting units of the
plurality of light-emitting units are formed in a plurality
of lines.

2. The backlight unit according to claim 1, wherein each
light-emitting unit of the plurality of light-emitting units
comprises a light-emitting device.

3. The backlight unit according to claim 1, wherein the
plurality of light-emitting units is arranged in a zigzag pat-
tern.

4. The backlight unit according to claim 1, wherein the
light-emitting units of the plurality of light-emitting units are
arranged such that directions of emitted light are not the same.

5. The backlight unit according to claim 1, wherein each
light-emitting unit of the plurality of light-emitting units is
formed at a different distance from light-incident parts of the
light guide plate than other light-emitting units of the plural-
ity oil light-emitting units.

6. The backlight unit according to claim 1, wherein irregu-
lar shapes are formed at light-incident parts of the light guide
plate such that the light-incident parts of the light guide plate
are closely attached on light-emitting surfaces of the light-
emitting units of the plurality of light-emitting units to cor-
respond to positions where the light-emitting units of the
plurality of light-emitting units are formed.

7. The backlight unit according to claim 1, wherein the
light-emitting units of the plurality of light-emitting units
formed in different lines of the plurality of lines are formed to
overlap each other with respect to a direction of light-incident
parts of the light guide plate.

8. A liquid crystal display device comprising:

a backlight unit including a light guide plate, a plurality of
light-emitting units for providing light onto the light
guide plate, and a printed circuit board on which light-
emitting units of the plurality of light-emitting units are
formed in a plurality of lines; and

aliquid crystal panel for receiving light from the backlight
unit.

9. The liquid crystal display device according to claim 8,

wherein each light-emitting unit of the plurality of light emit-
ting units comprises a light-emitting device.
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10. The liquid crystal display device according to claim 8,
wherein the plurality of light-emitting units is arranged in a
zigzag pattern.

11. The liquid crystal display device according to claim 8,
wherein the light-emitting units of the plurality of light-emit-
ting units are arranged such that directions of emitted light are
not the same.

12. The liquid crystal display device according to claim 8,
wherein each light-emitting unit of the plurality of light-
emitting units is formed at a different distance from light-
incident parts of the light guide plate than other light-emitting
units of the plurality of light-emitting units.

13. The liquid crystal display device according to claim 8,
wherein irregular shapes are formed at light-incident parts of
the light guide plate such that the light-incident parts of the
light guide plate are closely attached on light-emitting sur-
faces of the light-emitting emitting units of the plurality of
light-emitting units to correspond to positions where the
light-emitting units of the plurality of light-emitting units are
formed.

14. The liquid crystal display device according to claim 8,
wherein the light-emitting units of the plurality of light-emit-
ting units formed in different lines of the plurality of lines are
formed to overlap each other with respect to a direction of
light-incident parts of the light guide plate.

15. A mobile communication terminal comprising:

a backlight unit including a light guide plate, a plurality of
light-emitting units for providing light onto the light
guide plate, and a printed circuit board on which light-
emitting units of the plurality of light-emitting units are
formed in a plurality of lines;

a liquid crystal panel for receiving light from the backlight
unit;

a communicating element for communicating with an out-
side; and

a control unit for controlling the backlight unit, the liquid
crystal panel, and the communicating element.

16. The mobile communication terminal according to
claim 15, wherein each light-emitting unit of the plurality of
light-emitting units comprises a light-emitting device.

17. The mobile communication terminal according to
claim 15, wherein the plurality of light-emitting units is
arranged in a zigzag pattern.

18. The mobile communication terminal according to
claim 15, wherein each light-emitting unit of the plurality of
light-emitting units is formed at a different distance from
light-incident parts of the light guide plate then other light-
emitting units of the plurality of light-emitting units.

19. The mobile communication terminal according to
claim 15, wherein irregular shapes are formed at light-inci-
dent parts of the light guide plate such that the light-incident
parts of the light guide plate are closely attached on light-
emitting surfaces of the light-emitting units of the plurality of
light-emitting units to correspond to positions where the
light-emitting units of the plurality of light-emitting units are
formed.

20. The mobile communication terminal according to
claim 15, wherein the light-emitting units formed in different
lines of the plurality of lines are formed to overlap each
respect to a direction of light-incident parts of the light guide
plate.
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